globally, demanding higher consumption of energy resources; water is being overused or contaminated through both energy and food production schemes; and climate change is further pushing the planet towards environmental tipping points. Moreover, the linkages between water systems, food production, and energy systems are intertwined, which has resulted in scientific and political action to define and refine how we are addressing this nexus. Governance of this nexus is a key concern, and given the challenges and increasing attention aimed at nexus-based problems, what model for management and governance will be most efficient and equitable in each respective context? If anything is certain it is that paradigms representing segmented, rigid policies benefitting socially elite groups must be usurped and replaced by more interdependent, flexible, and equitable systems of governance and management. Sectors must cross-reference the respective needs and demands of multiple resources users, overcome tradeoffs and social barriers, and respond and adapt to new barriers. And networks must re-organize to better support more marginalized sectors such as the environment. This chapter lays out the challenges to governance in the W-E-F nexus and provides concrete tools and recommendations for how to address these constraints.
Introduction
There are many threats to human security resulting from changes to the nexus between food, water and energy. Land has become an international commodity for food production; the middle class is expanding sedimentation in a downstream reservoir and the dam's energy capacities. Each of these shifts to ecosystems and sectors has social consequences. A nexus-based governance approach tends to be bottom-up, allowing for more social inclusion and promoting environmental and ecosystem significance. This integrating approach recognizes that lobbying of the more powerful sectors such as mining and agriculture can have major impacts across the different scales.
Nexus approaches are met with multiple challenges at the global scale, due in part to the dominance of international market forces in the extraction and degradation of ecosystem services worldwide. Failures of the global market to sufficiently protect ecosystems not only lead to excessive and wasteful consumptive patterns but also to inter-generational social inequities. Lahn presented a very pertinent question: 'What is the fair price to pay today to avoid risks tomorrow?' Changes to national subsidies of food, water, and energy commodities have often led to social unrest, violence, and increased human insecurities. For instance, in January 2012, the Nigerian government under pressure from the International Monetary Fund eliminated subsidies, causing prices to rise by 120% and spurring mass protests. They thereafter reintroduced some of original subsidies, but people continued to be angry and resentful. As shown through these failures, the management of the Nexus requires a focus on social processes, and subsidy manipulation schemes must move beyond price and bring about a wider shift to provide social assistance, public services, and environmental sustainability (Lahn, 2014) .
Thus, a nexus approach to subsidy reforms has shown to be essential to adapting prices to real costs of nexus resources. In Mexico, 1997 Mexico, -2002 , the Oportunidades program replaced general subsidies on food with targeted cash transfers that were conditional on school attendance and health care visits (Lahn, 2014) . China has also since the 1980s and more recently in 2011 devised 'netback pricing' for gas, linking prices to oil imports (ibid.). This was first implemented in richer departments of the country to support the transition of the reforms. Iran as well has introduced targeted subsidy reform on gas and fuel product price rises, along with tariff reform for electricity and water. They plan also for subsidy reduction on basic food stuffs as part of the 2010 -2015 implementation process (ibid.). As a solution to nexus governance problems, the reevaluation of pricing can be efficient, especially in areas where ecosystem services are reaching tipping points. Yet, it is important to understand the actual costs of providing the resource, the externalities to the current patterns of use, and carefully address the 'right reference price.' Such policy decisions, oriented by research projects require a stronger focus on sharing the knowledge gained and understanding social relations and networks. Such networks can provide insight into which bottlenecks to information may be related to power relations, which in turn impact democratic political processes and decision making (Stein, 2014) . Sharing scientific knowledge through tools including dissemination strategies and the development of 'communities of practice' has the potential to: promote tailored action-oriented research, engage target users and policy makers, ensure a common understanding amongst all stakeholders, and improve the networks between policy makers, professionals, and researchers. These research tools also support empowerment and buy-in amongst policy makers as well as other stakeholder groups (ibid.).
Conclusions and Recommendations
As demonstrated through the science presented during this session, new and innovative approaches to governance of the nexus are emerging. Bottom-up processes facilitate learning and reduce trade-offs at the local and regional scale, especially when managers take on an ecosystems approach to management. Scaling up these approaches requires more careful and well-researched tools including market-based mechanisms that impact all scales from the international to the local. The risks and challenges of policy making in the nexus are immense, requiring new approaches to research dissemination, understanding networks of management, and communicating across multiple scales through these networks. Thus, the nexus is also made up of social and power relations, which sometimes can be rigid and reinforce current paradigms. However, as the session underlined, modes of research, practice, and policy making are evolving towards models that include and support sustainability of the nexus. This report is based on the Session D04 at the International Conference Sustainability in the Water-Energy-Food Nexus. Synergies and Tradeoffs: Governance and Tools at various Scales held in Bonn, Germany, on 19th and 20th of May 2014.
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